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INTRODUCTION

72
Training load has been reported as a modifiable risk factor for subsequent injury in 73 soccer (1) . However, within professional soccer the frequency of competitive matches is high 74 and players are frequently required to play consecutive matches with 3-days recovery (2) . 75 Therefore, these players have an inherently high training load due to poor recovery periods 76 between games and subsequent training sessions. These elite players are often exposed to 77 year-long training and high match frequencies, with periods of a congested competition, which 78 increases injury risk (1) . A high number of training days and matches lost due to injury has 79 been shown to be detrimental to team success (3) . Recently, there has been a noted increase in 80 the amount of high-speed running (HSR) performed during competitive soccer match-play (4) .
81
Additionally, the ability to produce high speeds is considered an important quality for 82 performance (5) . Well-developed high-speed and sprint running (SR) ability are required of 83 players in order to gain advantages in attacking and defensive situations (6) . In order to 84 optimally prepare players for these high speed elements of match-play, players require regular 85 exposure to periods of HSR and SR during training environments (7, 8) . Within a soccer specific 86 context Djaoui et al (9) reported that small-sided games result in higher maximal speeds and 87 greater HSR distances. However, there is currently no evidence within a soccer specific
88
context that allows coaches to understand the dose-response of these exposures to higher 89 speeds within training environments from an injury perspective.
91
Malone et al.
(1) recently reported that elite soccer players were at increased risk of 92 injury when they experienced high one-weekly cumulative training loads (≥1500 to ≤ 2120 93 AU). Increases in risk were also greater when one-weekly load was higher or large weekly 94 changes in load, as represented by an acute:chronic workload ratio of ≥ 1.50 (OR: 2.33-3.03) 95 were experienced. Within Australian rules football, larger 1-weekly, 2-weekly and previous
96
to current week changes in workload were associated with increased risk of injury (10) . Owen 97 et al. (11) recently reported that greater training time spent above 85% HRmax resulted in 98 increased injury risk for players in subsequent match-play and training sessions. However,
99
these results need to be contextualised given the known relationships between increased 100 fitness and reduced injury risk for team sport players (1, 12) . Clearly, there is a requirement for 101 coaches to prescribe an appropriate training load to increase players' fitness to protect from 102 subsequent risk (13) . injury in Australian rules footballers (13, 14) elite soccer players (1, 15) elite Gaelic football players (12) and rugby union players (16) . Furthermore, GPS-derived data from elite rugby league 106 demonstrate that greater volumes of HSR result in more soft tissue injuries (17) . Recent studies
107
have reported a U-shaped relationship between exposure to maximal velocity and subsequent 108 injury risk (7) . Within the same study, players with higher chronic training load (≥4750 AU) .
139
Global positioning system (GPS) measures of athlete movements have previously been 140 reported to be accurate and reliable (20) . 
, the absolute change in load from the previous week previous matches in this specific time structure (1, 22) . Given the number of matches that shown to be related to the aerobic fitness of team sport athletes (23) . Within this cohort, the were calculated using the Poisson distribution, and the level of significance was set at p ≤ acute:chronic workload ratio of >1.35 were at increased risk of subsequent injury (Table 2) . suggest that players should be exposed to consistent periods of training that best prepare them 267 to attain higher speed movements.
269
Previous studies have reported relationships between high acute training loads and 270 increased injury risk (10, 15, 17) . The results from our study add to previous workload-injury 271 literature (12, 16, 17) by confirming that the injury risk associated with HSR and SR is increased when these distances were elevated (1, 12) . However, the current investigation also found that 273 higher chronic training loads can aid weekly HSR and SR workloads of soccer players, while 274 also reducing the injury risk associated with these higher-speed movements (24) . (25) . A major finding of the current study, which is consistent 280 with previous studies (7, 13) , was that players exposed to large and rapid increases in HSR and 281 SR distances were more likely to sustain a lower limb injury than players who were exposed 282 to moderate distances, independent of previous training load and fitness characteristics (13, 17) . (8, 13, 14) . Therefore, taking into account the need for an appropriate stimulus to 300 improve performance, we used the current data to produce a model, based on a soccer-specific 301 mesocycle of 21-days. Our model suggests that players will be exposed to greater risk of lower Australian rules football (13) where rapid increases in workloads appear to be a precursor for . Indeed, the current findings have important practical implications as athletes who do not 316 have the required physical qualities to tolerate the physical demands of competition are likely 317 to have reduced playing performance and increased injury risk (12) .
319
Factors in addition to weekly load, such as previous injury (27) , perceived muscle 320 soreness, fatigue, mood, sleep ratings (28) and psychological stressors (28) , are likely to impact 321 upon an individual's injury risk, however these were not accounted for in the current analysis.
322
Unfortunately, it was not possible to describe the external and subjective training loads of 323 specific session types within the current study. Additionally, there is a need to assess the utility 324 of external:internal load ratios as a potential metric for injury risk assessment given the known 325 relationship between these ratios and fitness in team sport athletes (29, 30) . Finally, the model 326 developed within the current investigation will be best suited to the population from which it 327 is derived (16, 19) . Therefore, due to the fact that this study involves a single team over a single 
CONCLUSION
334
The current study has shown an association between workload measures and injury 335 risk in elite football players. Players were at an increased risk of injury if they had high 336 cumulative HSR and SR workloads or large week-to-week changes in these workloads.
337
Independent of previous training load and aerobic fitness, players exposed to large and rapid 338 increases in HSR and SR distances were more likely to sustain a lower limb injury than players 339 who were exposed to reduced distances. However, when previous training load and intermittent aerobic fitness were considered, players with higher chronic loads (≥2584 AU) 
